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Summary
Purpose: Children with epilepsy are in risk for cognitive impairment, but reliable
methods, other than neuropsychological testing, to verify such a decline are few. The
purpose of this study was to assess the effect of infrequent seizures on cognitive skills
in children with non-symptomatic focal epilepsy taking antiepileptic medication but
still having infrequent seizures.
Methods: EEG (electroencephalogram) brain electric oscillatory responses of the
4—6 Hz, 6—8 Hz, 8—10 Hz and 10—12 Hz EEG frequency bands were studied. These
responses, assessed by means of the event-related desynchronization (ERD) and
synchronization (ERS) method, were recorded in 6 children with epilepsy (mean
age 11.3 years) and in 11 control children (mean age 12 years) while they performed
an auditory memory task. All subjects also underwent a comprehensive neuropsy-
chological test battery.
Results: The differences in the 4—6 Hz ERD/ERS responses between encoding and
recognition were smaller in the children with epilepsy as compared to those of the* Corresponding author at: Cognitive Science, Department of Psychology, POB 9, University of Helsinki, 00014 Helsinki, Finland.
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control children. In the 6—8 Hz frequency band, the responses of the two groups
dissociated most notably in the frontal electrodes. No statistically significant differ-
ences in the alpha frequency range (8—12 Hz) were observed between the groups.
Conclusions: Significant alterations in the lower EEG frequency (4—8 Hz) ERD/ERS
responses in children with epilepsy during auditory memory processing, as compared
to age-matched, healthy children may suggest that seizures affect memory and
underlying brain processes, indexed also by poorer performance particularly in
neuropsychological subtests related to language functions.
# 2007 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.Introduction
Cognitive impairment is frequently reported as a
secondary consequence of epilepsy, and epilepti-
form discharges, even without any obvious clinical
signs can lead to brief episodes of impaired cogni-
tive function in children.1—8 Although the associa-
tion between epilepsy and cognitive deficits has
been documented in numerous studies, this rela-
tionship has remained poorly explored in children
with epilepsy. Additionally, reliable electrophysio-
logical methods to study this relationship are not yet
available. Whether children with non-symptomatic
focal epilepsy, treated with antiepileptic medica-
tion but still having infrequent seizures, might
manifest subtle, but still detectable alterations in
their cognitive abilities, is currently unknown.
The EEG (electroencephalogram), which detects
brain rhythmic, ongoing electrical activity, is an
essential component in the evaluation of epilepsy.
The EEG, characterized by a good temporal resolu-
tion, is composedof several simultaneous oscillations
at different frequencies, and can be considered as a
mixture of these.9—11 It has been suggested that the
oscillatory changes are the basic phenomena in the
EEG, and that theevent-relatedpotentials (ERPs) can
be considered to emerge as a reorganization of the
different frequencies.12—14 Moreover, the event-
related brain oscillatory responses of different
frequency bands of the human EEG systematically
differently respond to dissimilar aspects of informa-
tion processing.9,10,15 For example, Klimesch and co-
workers have repeatedly reported of systematic
theta (4—8 Hz) and alpha (7—12 Hz) oscillatory
responses during cognitive processing.16—20 On the
functional level, brain oscillatory responses within
the alpha frequencies have been associated with
attention and cognitive processes requiring the
accessing and/or retrieving information from long-
termmemory (semanticmemory).21 Brain oscillatory
responses in the theta frequency range emerge in
association with working memory functions (see e.g.
Refs. 22—24) and are typically modulated as a func-
tion of e.g. memory load,25 task demands26,27 as well
as episodic memory processes.28Brain electric oscillatory responses of different
frequencies in relation to stimulation can be studied
using the so-called ‘‘event-related desynchroniza-
tion’’ (ERD) and ‘‘event-related synchronization’’
(ERS) of specific EEG frequency bands of inter-
est.29—31 ERD is defined as the phasic relative power
decrease of a certain frequency band, whereas ERS
denotes a relative power increase, both occurring in
relation to stimulation.32 The temporal resolution of
thismethod is relatively good,and itmay thusbeused
to study dynamic, time-related cognitive processes.
In association with auditory memory processes, it
has repeatedly been shown that the encoding of
auditory material elicits long-lasting alpha (8—
12 Hz) ERS responses, whereas auditory recognition
or comparative processes are accompanied by long-
lasting alpha ERD responses.33—39 Some very recent
studies suggest that even subtle alterations in cog-
nitive processing due to normal aging, and in patients
with Alzheimer’s and Parkinson’s disease, seem to be
accompanied by alterations in the auditorily elicited
ERD/ERS responses.40—42 Although this method has
been applied to study cognitive processing in normal
children,39 to our knowledge, thismethod has not yet
been applied to assess cognitive deficits in children.
In the current study we hypothesized that the
abnormal neuronal activity in childhood epilepsy
may influence the ERD/ERS responses of the
4—6 Hz, 6—8 Hz, 8—10 Hz and 10—12 Hz EEG fre-
quencies during auditory information (memory) pro-
cessing in children with focal epilepsy (but
infrequent seizures). In order to study whether or
not the alterations in the ERD/ERS responses (indi-
cating functional cognition-related brain electric
abnormalities) are associated with behavioral para-
meters, the children also underwent a comprehen-
sive neuropsychological test battery.Materials and methods
Subjects
Six children (five right-handed and one left-handed)
diagnosed with non-symptomatic focal epilepsy
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Table 1 Clinical data of the six patients with localization-related epilepsy
Patient
no.
Age/sex
(years)
Age at
epilepsy
onset
Febrile
seizures
Type of
epilepsy
Seizure
frequency
Medication Site of focus in
interictal EEG
1 10/M 5 years No Complex focal,
sec. generalized
Varying etx Left back-temporal
2 10.5/F 10 years No Complex focal,
sec. generalized,
GTCS
Varying,
earlier
5/week
ltg Left fronto-temporal
3 11/M 8 years No Complex focal,
sec. generalized,
GTCS
2—4/year oxc Right fronto-temporal
4 11/F 5.5 years No Focal, sec.
generalized
<1/year,
earlier
2/year
vpa,
discont.
Left fronto-temporal
5 12.5/M 6 years Yes Focal, sec.
generalized,
GTCS
2/year oxc Right centro-temporal
6 12.5/F 1 month No Focal, sec.
generalized
<1/year oxc Right centro-temporal
vpa: valproate, etx: etosuximide, ltg: lamotrigine, oxc: oxcarbazepine, GTCS: generalized tonic-clonic seizures, sec.: secondary,
discont.: discontinued.
Table 2 The subtests of the NEPSY test battery and
the different domains
Domain Subtests
Attention/
executive functions
Auditory attention
and response set
Visual attention
Design fluency
Knock and tap
Language Phonological processing
Speeded naming
Comprehension of
instructions
Verbal fluency
Visuospatial Arrows
Perception of pictures
Memory and learning Memory for faces
Memory for names
Narrative memory
Sentence repetition
List learning
Memory of pictures(three boys; three girls; age 10.0—12.5 years; mean
age = 11.3 years), but infrequent seizures partici-
pated in the study. None was considered to have
intractable epilepsy. Eleven healthy, right-handed
children volunteers served as normal controls, per-
forming the same experiment (age 10.3—12.8 years;
mean age = 12 years).
All children were native speakers of Finnish, and
they had had normal physical and cognitive devel-
opment and attended normal school, and they all
had normal hearing and normal or corrected to
normal vision. All but one of the children with
epilepsy had antiepileptic medication (monother-
apy). All the children with epilepsy had a functional
irritative focus in the temporal region in their inter-
ictal EEG recording, but their routine MRI findings
were normal. The clinical characteristics of the
patients are given in Table 1. Informed consent
was obtained from all subjects and also from their
parents before the experiment. The study was
approved by the joined ethics committee of the
University of Turku and Turku University Central
Hospital.
Behavioral tests
In order to examine the neuropsychological function-
ing of the children, 14 of the subjects (9 control
children and 5 children with epilepsy) underwent
also a comprehensive neuropsychological test bat-
tery (NEPSY).43 The NEPSY test battery consists of
several cognitive subtests from five different
domains. In our study, we used 16 core subtests fromthe domains of attention, language, visuospatial and
memory functions. The subtests of the NEPSYand the
different domains are presented in Table 2.
EEG recording
Twenty Ag/AgCl electrodes (Siemens-Elema) were
placed on the subject’s scalp using electrode cream
(Berner), and the international 10/20 system of
electrode placement at electrode locations FP1,
4 C.M. Krause et al.FP2, F7, F3, FZ, F4, F8, T3, C3, CZ, C4, T4, T5, P3,
PZ, P4, T6, O1, OZ and O2. Additionally, two EOG-
electrodes were placed on the outer side of the eyes
to monitor eye blinks. All electrodes were referred
to linked ears, which also were used as ground
electrodes. The impedances of the electrodes were
always below 5 kV. Raw EEG signals were recorded
using the Neuroscan 386 Scan 3.0 data acquisition
system and Braintronics CNV/ISO-1032 amplifier
with a frequency band of 0.3—70 Hz. The data were
recorded using a sampling rate of 200 Hz.
Stimuli and recording procedure
The stimuli consisted of eight auditorily presented
Finnish words (/jalka (foot)/, /tuoli (chair)/, /auto
(car)/, /tyyny (pillow)/, /ka¨si (hand)/, /kirja
(book)/, /hiiri (mouse)/, /lumi (snow)/) which were
read by a female voice, and recorded with an Audio-
Technica AT801 microphone and digitized using the
NeuroScan 386 Stim software (NeuroScan; El Paso,
Texas, USA). The Neuroscan Stim system (NeuroS-
can; El Paso, Texas, USA) was also used to control the
presentation of the auditory stimuli. The stimuli
were presented through insert earphones at a com-
fortable sound pressure level (70 dB SPL). The
stimulus intensity was assessed by means of a Bryel
& Kjaer (Denmark) type 4152 artificial ear and type
2235 decibel meter.
The experimental design was a modified version
of Sternberg’s memory search paradigm.44 The
memory set (encoding) consisted of four acousti-
cally presented words, and the frame set size was
kept constant and consisted of one word (recogni-
tion). The experimental setting has previously been
reported in detail.39
During EEG recording, the subject was seated in a
comfortable chair in a dimmed, acoustically iso-
lated room. To reduce muscle artifacts in the EEG
signal, the subject was instructed to assume a com-
fortable position and to avoid movement. The
experimental procedure was explained. The subject
was instructed to look at a TV screen placed in front
of him/her (distance 2.0 m) and to avoid unneces-
sary eye movements. Each trial of the task started
with an inter-trial interval (ITI) of 5000 ms. The
following 5000 ms period of each trial was used as
an intra-experimental reference. Thereafter, a
visual warning signal (a red spot) appeared for
200 ms on the TV screen. After 5000 ms, the four-
word memory set was presented (encoding). Follow-
ing an interval of 3000 ms after the presentation of
the four-word memory set, the probe word was
presented. The subject then had to decide whether
the probe word had appeared in the memory set
(recognition). In an attempt to avoid muscleartifacts and motor event-related potentials, the
subjects were asked to wait with their response
until a visual warning signal (a green spot) would
appear for 200 ms on the TV screen. Five seconds
after the presentation of the probe word, the green
spot appeared on the TV screen, reminding the
subject to respond by pressing either ‘‘yes’’ or
‘‘no’’ button on a response pad. The following trial
started with 5000 ms ITI after the subject had given
his/her answer on the response pad. The subjects
perceived 64 trials and the total registration time
was about 1 h.
Data processing and quantification of ERD/
ERS
The data were bandpass filtered (FIR-filters, length
129 points) for the four EEG frequency bands of
interest: 4—6 Hz, 6—8 Hz, 8—10 Hz and 10—12 Hz.
To obtain a signal proportional to the power of the
EEG frequency band, the filtered signal samples
were squared, and the data were smoothened using
a 50 ms time window. This resulted in an average
power versus time curve. The data were thereafter
epoched and averaged over all trials by stimulus
type using a 1500 ms time window from stimulus
onset. The EOG signals were used for artifact detec-
tion and epochs exceeding 100 mV were rejected.
The first 5000 ms of each trial was considered as
an intra-experimental resting condition. The last
1500 ms of this was used as an intra-experimental
reference. ERD/ERS values, based on the data from
the intra-experimental reference condition and the
two experimental conditions, presentation of the
memory set and presentation of the probe (each
1500 ms), were calculated for each of the subjects
according to the following formula: 100%  (power
during reference  power during experiment)/
(power during reference).30 The data were aver-
aged over anterior, central and posterior electrode
locations and these values were used in the statis-
tical analyses (anterior electrodes: F8, F7, FZ, F4,
F3; central electrodes: C4, CZ, C3, T6, T4, T3, T5;
posterior electrodes: O2, OZ, O1, P4, PZ, P3).
Statistical analysis
The statistical analyses were conducted separately
for each frequency band. The data were entered into
a repeated measures ANOVA (rmANOVA) with three
within-subject factors: TIME (15 levels: 1500 ms a´
100 ms), TASK (2 levels: encoding, recognition), and
ELECTRODE LOCATION (3 levels: anterior, central,
posterior). Additionally, one between-subject factor
was involved, namely GROUP (two levels: children
with epilepsy, control children). Factorswith threeor
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or circularity.45 Violation of this assumption results in
positively biased tests. One method to compensate
for this bias is to adjust the degrees of freedom using
the Huynh—Feldt procedure. When appropriate, this
procedure was always used to compensate for non-
sphericity. Only corrected degrees of freedom and p-
values are displayed. Due to computational problems
(due to missing values in the data owing to excluded
electrodes due to artifacts), the number of subjects
in the EEG analyses varies.
The statistical significance of any differences
between the two groups in neuropsychological test
performance was evaluated with independent sam-
ples t-tests (SPSS). Levenes’ test was used to assess
variance homogeneity and the equal variances not
assumed test was applied when appropriate. Cor-
rected degrees of freedom and p-values will be
reported.Results
Neuropsychological tests
The mean NEPSY test values, standard deviations
and statistical values are displayed in Table 3. In
general, the children with epilepsy performed
poorer as compared to the control children in all
NEPSY subtests, except in the one that measures
the perception of pictures. The differences
between the two groups reached the level ofTable 3 Mean test scores and standard deviations for the
children with epilepsy) and the results from the t-tests per
Test Control children C
Mean S.D. M
Auditory attention and
response set
12.333 1.1180 1
Visual attention 11.222 2.0480
Design fluency 13.222 4.1164
Knock and tap 8.333 2.5495
Phonological processing 11.222 1.8559
Comprehension of
instructions
12.111 1.6915
Speeded naming 12.000 2.1794
Verbal fluency 12.222 2.6822
Arrows 11.333 1.4142
Perception of pictures 10.778 2.7739 1
Memory for faces 8.889 3.2956
Memory for names 10.667 2.9580
Narrative memory 9.889 1.7638
Sentence repetition 12.111 2.5712
List learning 11.333 3.3541
Memory of pictures 13.667 11.5434
Corrected degrees of freedom and p-values are displayed.statistical significance in three of the subtests:
auditory attention and response set ( p = .018)
(domain of attention skills), speeded naming
( p = .001) (language domain), and narrative mem-
ory ( p = .002) (domain of memory and learning).
The difference between the two groups in the
subtest comprehension of instructions (language
domain) almost reached the level of statistical
significance ( p = .051).
ERD/ERS responses
Four to 6 Hz frequency band
Fig. 1 (first row) shows the mean ERD/ERS values
for the 4—6 Hz frequency band for the two groups
(children with epilepsy and controls) as a function
of time and experimental task (encoding and
recognition). The ERD/ERS responses of this fre-
quency band were characterized by initial ERS
responses. As reported also previously,39,46 these
4—6 Hz ERS responses were of greater magnitude
during memory recognition than during memory
encoding.
The dissociation between the ERD/ERS responses
between encoding and recognition were obvious in
the control children but modest in the children with
epilepsy, their ERS responses were of lower magni-
tude during encoding and their ERD responses of
lower magnitude during recognition than in the
control children. Such effects resulted in the almost
significant TASK  GROUP (F(1, 15)=3.53, p = .0798)
interaction.NEPSY subtests for the two groups (control children and
formed between the two groups
hildren with epilepsy t d.f. p
ean S.D.
0.400 1.5166 2.740 12 .018
7.400 4.0988 1.954 5,14 .107
8.600 4.2778 1.987 12 .070
9.400 2.0736 .796 12 .441
7.200 5.0200 1.727 4,62 .150
9.800 2.2804 2.172 12 .051
6.000 3.0822 4.274 12 .001
9.600 3.5777 1.562 12 .144
5.800 5.2631 2.305 4,32 .078
0.800 3.2711 .014 12 .989
8.000 2.7386 .511 12 .619
7.000 3.5355 2.079 12 .060
5.000 2.9155 3.957 12 .002
9.200 3.0332 1.909 12 .080
9.200 1.4832 1.333 12 .207
7.200 3.1145 1.208 12 .250
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Figure 1 Mean ERD/ERS values for the 4—6 Hz frequency band (first row), 6—8 Hz (second row), 8—10 Hz (third row) and
10—12 Hz (fourth row) as a function of time (x -axis: 15 time windows a´ 100 ms), group (children with epilepsy, control
children), electrode location (occipital, central, frontal) and task (encoding, recognition). The y-axis depicts ERD/ERS
values and positive values stand for ERS whereas negative values indicate ERD.In the control children, a clear ERS peak was
observed at 500 ms after the stimulus onset
whereas such a peak, but of lesser magnitude,
appeared at 100—200 ms in the children with
epilepsy (Fig. 1). These observations resulted in
the significant TIME  GROUP (F(14, 210) = 2.86,p = .0129) interaction. In this theta frequency
band, the main effect for the factor GROUP
did not reach the level of statistical significance
(F(1, 15) = 0.01, p = .9339) and neither was it
involved in any other statistically significant
interactions.
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Fig. 1 (second row) shows the mean ERD/ERS values
for the 6—8 Hz frequency band for the two groups
(children with epilepsy and controls) as a function of
time and experimental task (encoding and recogni-
tion). The ERD/ERS responses of this frequency band
were characterized by initial ERS responses, which
turned into ERD at700 ms after the stimulus onset.
These temporal variations were of greatest magni-
tude in the frontal electrodes.
The ERD/ERS responses obtained from the two
groups dissociated most obviously in the frontal
electrodes such that the magnitude of the initial
ERS response was lower and the magnitude of the
later emerging ERD was greater in the children with
epilepsy as compared to the controls (Fig. 1). This
resulted in the significant TIME  ELECTRODE LOCA-
TION  GROUP (F(28, 420) = 2.41, p = .0204) inter-
action, whereas the main effect for the factor
GROUP did not differ significantly (F(1, 15) = 0.46,
p = .5084), and neither was it involved in any other
statistically significant interactions.
Eight to 10 Hz frequency band
Fig. 1 (third row) shows the mean ERD/ERS values
for the 8—10 Hz frequency band for the two groups
(children with epilepsy and controls) as a function of
time and experimental task (encoding and recogni-
tion). The ERD/ERS responses of this frequency band
were characterized by initial ERS responses, in par-
ticular in the frontal electrodes, which turned into
ERD at 700 ms after stimulus onset. Memory
encoding elicited ERS, whereas recognition elicited
ERD. These task-induced variations were of greatest
magnitude in the frontal electrodes.
The differences in the ERD/ERS responses
between the children with epilepsy and the control
children were modest, and therefore, the main
effect for the factor GROUP did not reach the level
of statistical significance (F(1, 15) = 0.42, p = .5327)
and neither was it involved in any other statistically
significant interactions.
Ten to 12 Hz frequency band
Fig. 1 (fourth row) shows the mean ERD/ERS values
for the 10—12 Hz frequency band for the two groups
(children with epilepsy and control children) as a
function of time and experimental task (encoding
and recognition). The ERD/ERS responses for encod-
ing and recognition were dissimilar but the differ-
ences between the ERD/ERS responses between the
children with epilepsy and the control children were
modest.
In this frequency band, the main effect for the
factor GROUP did not reach the level of statistical
significance (F(1, 15) = 0.05, p = .8285) and neitherwas it involved in any other statistically significant
interactions.Discussion
The main finding of our present study was that the
ERD/ERS responses between the two groups differed
most notably in the theta frequency range (4—8 Hz).
The main effect for the between-subjects factor
GROUP did not reach the level of significance in any
of the studied EEG frequency bands indicating that
there were no pre-existing differences in the ERD/
ERS values between the two groups. However, the
factor GROUP was involved in some statistically
significant interactions in the 4—6 Hz and 6—8 Hz
frequency bands, indicating that the ERD/ERS
responses between the groups differed explicitly
during cognitive processing. These observations
need closer scrutiny.
The differences in the ERD/ERS responses in the
4—6 Hz theta frequency band between encoding and
recognition were obvious in the control children,
but only modest in the children with epilepsy. This
suggests that that the theta ERD/ERS responses of
the children with epilepsy did not differentiate
between the two experimental conditions (encoding
and recognition) to the same extent as in the control
children.
Brain oscillatory responses within the theta fre-
quency range have been associated with episodic
(STM) memory processes, and successful encoding of
new information.47,48 Although the TASK  GROUP
interaction in this frequency band did not reach the
level of statistical significance in this study, the
observed task-induced dissociations in the ERD/
ERS responses between the two groups, however,
suggest subtle alterations in memory/cognitive pro-
cessing in the children with epilepsy in accordance
with earlier studies using different approaches.2,6,7
In one study (with visual lexical stimuli),49 smaller
magnitude theta responses were reported in dys-
lexic children as compared to those of normal con-
trol children–—most probably reflecting alterations
in visual memory encoding. We suggest that the
attenuated magnitude of the theta ERS responses
in the children with epilepsy, and the temporal
differences in the 4—6 Hz ERD/ERS responses
between the two groups, in the current study reflect
altered short-term memory processing in the chil-
dren with epilepsy.
In the 6—8 Hz frequency band, the ERD/ERS
responses of the two groups differed most notably
in the frontal electrodes, the children with epilepsy
had smaller magnitude initial ERS, and greater
magnitude later ERD responses than the control
8 C.M. Krause et al.children. This 6—8 Hz frequency band overlaps the
theta and alpha frequency bands, and most prob-
ably, the initial ERS responses were due to the theta
response system whereas the later emerging ERD
reactions most probably reflected the responses of
the alpha oscillatory system. Increasing task
demands typically elicit phasic power increases in
the theta, but decreases (desynchronization) in the
alpha frequency range.50 In the current study, the
decrease in the initial 6—8 Hz ERS, and the increase
in the later ERD response could indicate increased
cognitive demands in the children with epilepsy
during the performance of the same, easy memory
task as compared to the control children.
Alpha frequency (8—12 Hz) responses have been
reported to reflect processes, which are related to
accessing and retrieving information from long-term
memory (semantic memory) as well as attention.21
In the present study, the ERD/ERS responses of the
alpha frequency range did not differ significantly
between the children with epilepsy and control
children suggesting that children with epilepsy do
not have major problems in their semantic memory
processes.
The present EEG results are compatible with the
behavioral findings. The children with epilepsy per-
formed poorer as compared to the control children
in most of the neuropsychological subtests, most
notably in the domains of attention, language and
memory. This could reflect the fact that the children
with epilepsy have difficulties in several language
functions, in particular in their language fluency
skills and working memory. Also attention-related
problems have previously been reported in children
with epilepsy,8 which is in accordance with our
current findings, since the children with epilepsy
performed poorer than the control children in subt-
ests requiring auditory attention. These specific
auditory attention tests also require verbal working
memory and executive functions. In fact, all of the
neuropsychological subtests which showed signifi-
cant differences between the groups were to some
extent related to verbal working memory, which is
an ability that children with epilepsy often have
deficits in.7 The behavioral findings can also be
linked with the observed differences between the
groups in the 4—6 Hz and 6—8 Hz ERD/ERS
responses, which have been reported to be asso-
ciated with episodic (STM) memory processes and
attention.17,47,48
Since none of the children included in our study
had intractable epilepsy, the observed significant
changes further suggest that seizures, even though
relatively well-controlled with antiepileptic medi-
cation, may have disruptive effects on cognitive
processes such as attention, language and memoryprocesses. This is in accordance with our recent
imaging study, which showed significant changes
in the metabolism and volume of the hippocampus
in children with infrequent seizures and treated
with antiepileptic drugs.51
To conclude, the ERD/ERS responses of the
4—6 Hz and 6—8 Hz theta EEG frequencies (the
responses of these frequency bands have previously
been associated with both episodic (STM) memory
processes and encoding of new information), dif-
fered between children with epilepsy and normal
control children during the performance of an audi-
tory memory task. Moreover, the children with epi-
lepsy performed poorer in the neuropsychological
subtests related to language functions than the
normal control children, suggesting that such cog-
nitive deficits may be associated with the observed
alterations in the brain oscillatory theta response
system. The ERD/ERS technique seems to be sensi-
tive enough the detect even subtle alterations in
cognitive functioning and could thus serve as an
additional method to assess the neural basis under-
lying cognitive deficits in children with epilepsy as
well as in patients with other diseases affecting
cognitive processing.40—42Acknowledgments
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